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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded over 34 
years ago in May of 1989 by Barry Wiseman (N6CSW, SK), the 
magazine continues publication for those wha appreciate the 
value and excitement of operating vintage equipment and the — 
rich history of radio. It is hoped that the magazine will provide 
inspiration and encouragement to collectors, restorers and 
builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not 
be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 

Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1IDFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACGOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor’s Comments 


Magazine Organizer Boxes 


Many readers have asked us about the boxes we used to _ james 
carry to hold back issues of ER. With the help of Joe Long EES 
(WA2EJT), Fred Freer (K8IG) found these easy to assemble Aer L 
cardboard holders that are almost the same as the magazine organizers we had. The 
company name is Bags Unlimited (www.bagsunlimited.com) and the stock number is 
8X3X6. Boxes may be ordered on-line, or by telephone at 800-767-2247. Apparently 
this company has been in the collection protection business since 1976. 

Shortages 

Like everything else, there are now problems with paper shortage. My printer is 
having trouble getting the paper stock that’s been used on Electric Radio covers for 
years, so that’s the reason for the white areas on last month’s covers. We hope that will 
eventually change. 

More Fun with the Post Office 

Last October my Statement of Ownership that USPS requires to be filed annually 
was lost or mis-delivered (but likely lost) like they do all the time with ER mailings. 
So, I resent office copies of all the required forms to a clerk somewhere deep inside the 
USPS that said they need them, “or else” my periodicals mailing permit would be 
revoked, which sounded like a threat. It turns out that after over two years, USPS 
discovered that ER is now a bimonthly publication. So, now in addition to the missing 
form, I am required to file two new forms and send USPS $115.00 so some USPS 
bureaucrat can change one line to state “bi-monthly.” If they hadn’t lost the original 
mailing last October in the first place, this would never have occurred! 
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Update to the Hallicrafters Model S-107 5-Band 


Communications Receiver Article: 
Adding a 1 MHz Crystal Calibrator 


David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 
Tustin, CA 92780 


daveishmael@cox.net 


After the Hallicrafters S-107 project in 
ER #394, November/December 2022, 
-was a wrap, I started thinking about 
adding a 1 MHz crystal calibration 
oscillator to the S-107. The dial 
calibration for bands B and C were pretty 
close, but I thought the S-107 could still 
benefit for having an on-board calibration 


oscillator. One of the considerations for 
starting this additional project is that 
other than the few hours of labor involved, 
I had all the parts. 
Adding the Calibrator 

I decided to use a 1 MHz 6BZ6 crystal 
oscillator using an HC-6 1 MHz crystal. 
This oscillator was “left over” from my 
FT-243, etc., crystal research in 2014/ 
2015. The 6BZ6 circuit is identical to 
the 100 kHz calibration oscillator used 
in the Hammarlund HQ-100AC and 
others, and is built on a 2" x 3" x 0.062" 


Figure 1, The Added 6BZ6 1 MHz Crystal Calibrator: Notice the wire routed across 
the chassis and wrapped around V1/6BA6 — the calibrator’s output “gimmick 


capacitor.” 
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Figure 2: The 6BZ6 Calibrator Schematic 


single-sided, glass-epoxy, printed-circuit 
board. 

The wiring in the S-107 is “tight” so 
there are not many opportunities to drill 
additional mounting holes. So, I decided 
to drill out the rivets for the audio output 
transformer, 114, and install two round 
Yi,” x 1-Y” threaded spacers to add a 
small piece of 0.062-inch printed circuit 
board material above T14, and using 
that to install the calibrator. Initial 
measurements indicated that I had just 
enough clearance to clear the S-107’'s 
speaker. 

The calibrator was mounted on that 
piece of printed circuit board using 6-32 
x Y%” binder head screws and small- 
geometry hex nuts. The calibrator PCBA 
was offset-mounted to fit between V4/ 
6GAL5 and V6/12AX7. The calibrator was 
orientated such that the HC-6 1 MHz 
crystal was the farthest from the heat of 
the V7/GKGGT and V8/5Y3GT. 

#6 external-tooth lock-washers were 
used at every step to insure good ground 
integrity. 


Electric Radio #398 


The calibrator’s 1 MHz output was 
connected to a 20 AWG solid green wire 
that was routed across the chassis with a 
one-turn wrap around V1/6BA6, as a 
“gimmick capacitor.” 

I decided to use the Noise Limiter 
switch (SW3) to control the calibrator. I 
disconnected the existing wires and 
covered their ends with heat-shrink 
tubing so that the modification could be 
quickly reversed. The only “hitch” is that 
the calibrator is powered on when the 
Noise Limiter switch is off! 

Power-wise, I decided to power the 
calibrator from two 1N5368B 47-volt, 
5-watt Zener diodes in series. These were 
connected to the 202.4 VDC line through 
a 33k, 10%, 2-watt, carbon-film resistor. 
The Zener diodes were bypassed to 
ground with a 0.01-pfd, lkv ceramic- 
disk capacitor. Those components were 
added to a new 3-position terminal strip 
and installed with the 6-32 hardware 
used to install the 1-’%” spacers from 
T14’s drilled-out rivet holes. 


EN 
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The Heathkit DX-35 and VF-1: 


Reconstructing Two Classics, Part 1 
By Steve Reed, KW4H 


kw4h@protonmail.com 


Introduction 


Heathkit made one of its first entries 
into ham radio with the AT-1 transmitter 
in 1953. This was followed by the DX-20 
(1956-1960) and then the DX-35 (1956 
— 1957) (although some argue that the 
DX-35 may have come before the DX- 
20). The DX-35, which was Heathkit’s 
first AM-capable transmitter, was 
intended to appeal to Novices who had 
just picked up their General ticket. 
Capable of crystal or VFO operation (with 
the optional VF-1 VFO), Heathkit 
obviously hoped that the DX-35 kits 
would be quickly snapped up by eager 
operators. And many were. 

Oddly, very little seems to have been 
written about the DX-35 over the years. 
A search of the ARRL periodicals archives 
reveals only three articles — ranging from 


September 1956 to June 1958. This is at 


eH ee 


The author’s fully reconstructed DX-35 and VF-1, with a hom 
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least partly because the DX-35 was only 
in Heath’s catalog for two years and was 
quickly succeeded by the DX-40 in 1957. 
A search of on-line auction and ham 
equipment sites reveals (relatively) few of 
these transmitters floating around. The 
reason for this is not because the DX-35 
is a rare, highly sought-after commodity 
- it's most likely because of numerous 
problems that drove DX-35 owners 
bonkers: 

¢ The DX-35 was supposed to supply 
the voltage for the external VFO 
(Heathkit VF-1). Doing this, however, 
caused annoying VFO “chirp” (and 
blown transformers). It wasn’t up to the 
job. 

¢ The original power transformer was 
operating beyond its capabilities and 
destroyed transformers were common. 
Heathkit attempted to resolve this in the © 
DX-40 by using a somewhat more robust 
transformer, which apparently only had 
marginal success. 

¢ The moving iron vane meter on the 


: ae 
= Ss 


ebrew power supply. 
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DX-35 was 
problematic because it 
banged around a lot 
and was hard to use 
when tuning for a dip 
in plate current. It took 
a lot of getting used to. 

¢ The operations 
switch had high voltage 
through it, sometimes 
creating an arcing 


problem. 
The® VE-1) — was 
Heathkit’s first VFO - 


pleco dvi 9520 dad Above is the original condition of the front panel, and below 


initially intended for 
use with the AT-1 
transmitter. The VF-1 
had a long production 
run (until 1961) and 
over the years was 
useful with the DX-20, 
DX-35, DX-40, and 
DX-60. The 
conventional wisdom 


is that the VF-1 needs 


the rear. 


is the rough, original condition of the chassis, shown from 


to be operated from a 


separate power supply. But what if the 
DX-35 is rebuilt using modern 
components, and a new transformer? 
Does the same still hold true? I was 
determined to find out, and I did! Read 
on. 
My DX-35 & VF-1 

The DX-35 that came into my 
possession was a freebie from the stash of 
our local ham club president. Despite the 
known shortcomings of the DX-35, I 
couldn’t resist the opportunity to have a 
close look at this piece of ham radio 
history — and what a rocky road this 
transmitter must have been down since 
1956! The power transformer wasn't 
original and was of the wrong 
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specification. Several modifications had 


been made (or attempted, anyway). Three 
of the knobs (two on the front, one on 
the rear) were not even close to original. 
The cabinet was in fair condition with 
some rust, and missing all four of the 
rubber feet, which must have been 
hijacked for some other project. What 
was encouraging, however, was the overall 
condition of the chassis — it was dirty but 
not destructively so, and key 
“unobtainium” components, such as 
rotary switches, inductors, and variable 
capacitors, had not been removed and 
appeared to be in working condition. 
The VF-1 was an online purchase, and 
similar in condition to the DX-35: in 
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needior LLG. 
The Heathkit Challenge 

Heathkit is an important part of 
amateur radio history. And by the way, 
an outstanding resource on the fascinating 
Heathkit history and its products are the 
books by Chuck Penson (WA7ZZE) — 
my personal favorite is his guide to 
Heathkit’s amateur radio products. I’ve 
met Chuck at local hamfests and the man 
is a walking encyclopedia of almost 
anything Heathkit. As interesting and 
nostalgic as Heathkit gear is, however, it 
presents some unique challenges to the 
restorer — and the DX-35 and VF-1 on 
my bench were no exception. The 
problem is this: almost all Heathkits were 
built on a kitchen table, not an assembly 
line in a factory. As a result, a Heathkit 
may have never worked correctly from 
the start. Unlike commercially 
constructed radios, buried deep inside 
Heathkits can be many original mis- 
wirings, cold/sloppy solder joints, and 


even mishandled parts that were glued 
back together. This can make working 
with Heathkit products extremely time- 
consuming and labor-intensive for the 
restorer. 

Considering the overall condition of 
the DX-35 and VF-1 and what the road 
ahead might look like, I decided that the 
best course of action was a complete 
deconstruction and rebuild (sometimes 
called a “re-kit”). The DX-35 isn’t a 
terribly complicated transmitter and it 
would be much easier to strip it down to 
the nuts and bolts, obtain a build manual, 
and start from scratch with as many new 
components as possible. The VF-1 is 
likewise relatively simple, and a 
deconstruction and rebuild would be far 
more efficient. Rebuilds would also be 
more interesting and a less stressful 
process. 

It’s important to point out that a 
complete rebuild like this is not done for 
economical reasons. The re-kitting wasn't 
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The DX-35 features a 6146 final amplifier to provide 65 watts plate power input 
m CW, with controlled carrier modulation peaks up to $0 watts on phone, In addi- 
ion, it is a most attractive transmitter. Modulator and power supplies are built-in, 
ind the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change 
witch. Pi network output coupling provided for matching various antenna im- 
edances, A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
if drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
election of three different crystals. Crystals reached through access door at rear. 
*ront panel controls marked “off—CW—stand-by—phone”, “final tuning”, “antenna 
oupling”, “drive level control”, and “band change switch”. Panel meter indicates 
inal grid current or final plate current, A perfect low-power transmitter both for 
he novice, and for the more experienced operator. A remarkable power package 
or the price. Incidentally, the price includes tubes, and all other components neces- 
ary for assembly. As with all Heathkits, comprehensive instruction manual assures 


HEATHKIT PHONE AND CW 
Transmitter Kit 


% 6146 final amplifier for full 65-watt plate power 
input. ‘ 


%& Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters, Pi network output coupling, 


2 Switch selection of three crystals — provision for 
external VFO excitation. 


MODEL DX-35 


SB 62 om 


This is a typical advertisement for the Heathkit DX-35 kit. 
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exactly what I'd call expensive, but there’s 
no way this DX-35 was even worth the 
cost of the new power transformer (about 
$150). This is a project undertaken for 
educational, nostalgic, and historic 
reasons. And for the pure enjoyment of 
reliving a classic Heathkit build 
experience. My goals weren’t to outsmart 
the Heathkit engineers and make the 
DX-35 and VF-1 better than the original, 
but to explore a Heathkit experience that 
predates me (I was born in ’59 and got 
into ham radio as a teenager in’74). How 
did the DX-35 perform as originally 
designed? I was going to find out. 
Design Characteristics of the DX-35 
First, a brief discussion about the DX- 
35 (well get to the VF-1 in a moment). 
The DX-35 transmitter is a relatively 
simple design that has three RF stages 
(oscillator, buffer, and final), and two 
dual-purpose audio stages (speech 
amplifier and carrier control/modulator). 
¢ Three crystals or VFO control can 
be switched into the oscillator circuit, 
which is a 12BY7 in a modified Pierce 
configuration. The Pierce design was 
famously used in crystal oscillators 


because of its stability and simplicity. 
The oscillator’s plate circuit resonates as 
follows: 

e Untuned on 80 and 40 meters 

¢ Tuned to 40 for operation on 20 and 
15 meters 

¢ Tuned to 20 for operation on 10 
meters 

¢ The buffer stage is next and isolates 
the oscillator from the 6146 amplifier. It 
acts to increase the amplitude of the 
oscillator signal to an appropriate level 
for the final amplifier. And without the 
buffer, changes in the 6146 caused by 
keying or voltage variations would vary 
the oscillator’s load and result in a change 
in frequency. Heath used a 12BY7 for 
the buffer and designed the circuitry so 
that the buffer operates from an 
independent filament supply. The 
independent supply (marked with an “X” 
on the schematic) is intended to prevent 
heater-to-cathode breakdown since the 
cathode is operated about 300 volts above 
the other tubes in the transmitter. 

¢ For the final amplifier, Heath 
engineers eliminated the need for a grid 
RE choke by placing the tuned circuits in 


PL NETWORK 


ANTENNA 
COUPLING 


The DX-35’s Block Diagram 
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the grid circuit. The plate of the final is 
shunt-fed through a 2.5 mH RF choke 
and then capacity coupled into the pi 
network tank circuit. 

e For AM operations, a 12AX7 is used 
as a two-stage resistance coupled speech 
amplifier. The output of the 12AX7 is 
then split into two channels. 

¢ One channel feeds half of a 12AU7 
which averages the audio level, resulting 
in a DC bias which is applied to the 
second half of the 12AU7 (acting as a 
cathode follower). 

e The other channel from the 12AX7 
speech amplifier is applied to the grid of 
the cathode follower and appears as a 
superimposed audio signal on the DC 
output of the cathode follower. 

Then, the combined output of the 
cathode follower is applied to the screen 
of the final amplifier, the result being a 
varying DC screen voltage with an audio 
component. The end result? AM 
modulation — a change in RF output and 


modulation as the audio level changes. 

Design Characteristics of the VF-1 

The VF-1 was Heathkit’s first VFO 
and was born in 1952. Heath designed 
the VF-1 with a copper-plated chassis 
and shielding, which was touted as helpful 
for stability and thermal issues. As 
designed, the VF-1 uses two tubes: a 
6AU6 for the oscillator, and OA2 for 
screen voltage regulation. The circuit uses 
a Clapp oscillator design, which is a 
standard Colpitts oscillator with an added 
capacitor in series with the inductor, 
which is meant to offer increased 
frequency stability. 

An excellent detailed technical 
discussion of the VF-1 can be found 
online in Bob Eckweiler’s (AF6C) 
Heathkit of the Month #79 article. If one 
of these VFO’s is on your bench, hunt 
down Bob’s writings and absorb the 
details. In deference to Bob, I won’t 
attempt to duplicate his remarks here. 

Another excellent source of VF-1 
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The DX-35 features a 6146 final amplifier to provide 65 watts plate power input 
mn cw, with controlled carrier modulation peaks up to 50 watts on phone. In addi- | 
ion, it is a most attractive transmitter, Modulator and power supplies are built-in, 
ind the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change 
witch. Pi network output coupling provided for matching various antenna im- 
vedances, A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
if drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
election of three different crystals. Crystals reached through access door at rear. 
‘ront panel controls marked “off—~CW-—stand-by—phone”, “final tuning”, “antenna 
oupling”, “drive level control”, and “band change switch”. Panel meter indicates 
inal grid current or final plate current, A perfect low-power transmitter both for 
he novice, and for the more experienced operator. A remarkable power package 
or the price. Incidentally, the price includes tubes, and all other components neces- 
ary for assembly. As with all Heathkits, comprehensive instruction manual assures 


HEATHKIT PHONE AND CW 
Transmitter Kit 


% 6146 final amplifier for full 65-watt plate power 
input. ; 


3 Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters. Pi network output coupling, 


* Switch selection of three crystals — provision for 
external VFO excitation. 


MODEL DX-35 


$562 0 


This is a typical magazine advertisement for the Heath DX-35. 
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technical details is Dave Ishmael, 
WAGVVL. Dave’s design commentary 
on the VF-1 is incredibly thorough and 
absolutely outstanding, and he was of 
great assistance in areas of this project. 

Finding the Right DX-35 Manual 

To successfully re-enact a Heathkit 
construction project, you ideally want 
the last published version of the build 
manual, which will generally incorporate 
any factory-approved fixes and updates. 
At the start of this project, I purchased a 
build manual from an outfit that markets 
Heathkit manuals and assumed that it 
would be the latest and greatest. /t wasn t. 
It ended up being the first manual that 
Heathkit produced for the DX-35, and it 
was of course missing several important 
bug fixes and improvements. 

How did I discover that the manual 
was incorrect? About halfway through 
the build process I couldn’t find a 1 mH 
REF choke. After a thorough search to 
make sure it hadn’t been misplaced, I 
pulled up original chassis photos of the 
DX-35 in my possession and noticed 
that the choke had never been installed 
to begin with. Further research led to the 
discovery that at least one other schematic 
exists for the DX-35 — and the choke isn’t 
used in that version. Subsequently, I was 
able to confirm, with the help of Chuck 
Penson (WA7ZZE), Bob Eckweiler 
(AF6C), and my good friends on the boat 
anchor forums at QRZ, that the second 
schematic represented the most recent 
version. If you decide to make the DX-35 
a reconstruction project, here’s how to 
identify the most recent manual: 

¢ The ImH choke and 3300-ohm 
resistor combination in the oscillator 
circuit have been removed and are 
replaced by a 470-ohm resistor. 

¢ The resistor off of pin 5 of the final 


is a 22 ohm instead of 68 ohm. 
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e A .0luf capacitor and 330-ohm 
resistor are connected to the high voltage 
center tap of the transformer. 

e The 15k resistor across the 80M coil 
is replaced by a 4700 ohm. 

e A 3900-ohm resistor is across the 
40M coil. 

e The 10k resistor connected off of 
the 10M coil is eliminated. 

¢ A 100k resistor is installed off of pin 
2 of the oscillator to ground, replacing a 
47k. 

Deconstructing the DX-35 

The tear-down of the DX-35 went 
without incident and took about two or 
three days of on-and-off work. All 
capacitors and resistors were tossed into 
the trash and replacements identified. 
The decrepit power transformer was 
chucked as well, and a replacement 
ordered through Hammond. If you ever 
want or need to deconstruct a Heathkit, 
here are some pointers (not in any order 
of importance: 

e A vacuum desoldering gun is an 
absolute must (in my opinion). I can’t 
imagine taking the DX-35 apart with 
solder braid or a manual solder sucker — 
the anguish involved, not to mention the 
potential for component damage, would 
be too great. Vacuum desoldering guns 
do require regular maintenance and 
cleaning, but the results are worth it. 

¢ After a pass with the desoldering 
gun, use flush cutters to gently nip away 
at bits of wire wrapped around lugs, then 
give a quick hit of the desoldering gun to 
clean things up completely. It may take 
several rounds of this until the solder lugs 
are clear and cleaned up. 

¢ Dunk select parts in an ultrasonic 
cleaner to remove the decades of grime 
and put a new shine on things. Even the 
nuts and bolts come out looking like 


new! Once completely stripped, I put the 
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Deconstruction of the DX-35 : 


bare metal chassis in the dishwasher. 

¢ Place parts in small envelopes and 
label them for easy retrieval during the 
rebuild. 

What I found in a number of instances 
should surprise no one reading this article. 
Below is a “before” and “after” photo of 
a tube socket removed from the DX-35. 
As originally built, the tube socket was a 
mess. Cleaned up and given a bath in the 
ultrasonic cleaner, the socket looks 
virtually brand new. This is just one 
example of why it’s sometimes best to 
consider rebuilding a Heathkit (where 


practical) when you run across work like 
this. 


The Power Transformer 

You may want (or need) to replace the 
power transformer in the DX-35. An 
excellent replacement (and an electrically 
exact one) is the Peter Dahl PWDP13105 
that is available from Hammond 
manufacturing. Some pointers on the 
transformer replacement: 

¢ The Dahl transformer will install 
using the two existing mounting holes 
towards the edge of the chassis. The other 
two mountings will require holes being 
drilled in the chassis. 

¢ Be especially cautious if drilling out 
a new mounting hole near the back edge, 
where the wiring harness is located! I 


Here are the restored tube sockets, before (left) and after (right). 
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The new transformer is installed and ready for wiring into the chassis. 


chose to leave that mounting position 
alone and just install the transformer 
with three screws, because the risk of 
damage to the harness and other 
components nearby was too great. Three 
screws will hold the transformer just fine. 
Of course, you could test-mount the 
transformer and drill out the holes before 
beginning the build — that would 
eliminate the risk of nicking the wiring in 
the harness. 

¢ Install the transformer with the three 
large red leads towards the middle of the 
chassis. 

¢ The Dahl transformer is not an exact 
~ mechanical fit — you will need to slightly 
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modify the holes in the chassis for the 
leads. I used a Dremel with asmall cutting 
wheel. 

e The Heathkit build manual refers to 
the transformer leads by wire color. The 
Dahl transformer has numbered wires 
that may follow a different color scheme. 
The translation is below in table 1 

¢ The lone connection to take note of 
is wire #4, which goes to Heathkit build 
location FF5. This is the center tap on 
the HV winding. 

The DX-35 Rebuild 

Assuming you have the most recent 
build manual, the construction process 
should provide for plenty of time to enjoy 


Dahl wire color 


Blue/Yellow 


Yellow 


Table 1: Dahl to Heathkit Wire Color Translation Table 
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a Heathkit build of yesteryear. Take it 
slow and easy! Specific to the DX-35, 
there are some important matters to take 
note of: 

¢ One of the early steps in the build 
process is to install the wiring harness. 
After trimming and re-stripping, there 
were a couple of leads that needed a small 
It’s 
important to ensure 


extension. 


that the wiring harness 
fits neatly along its 


original path. 
Applying small 
extensions where 


needed is a simple 
enough solution. 

¢ Replace the power 
cord and add a fuse. 
There’s room on the 
back fora panel-mount 


fuse holder. 


«Check new 
components carefully 


before installation. 


jn 
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The DX-35 Under Re-Construction 
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Even new resistors can be mismarked. 

¢ Carefully inspect, clean, and test the 
band switch assembly. It’s an old wafer 
switch array. I gave it a fast dunk in the 
ultrasonic cleaner, immediately followed 
by blasts of canned compressed air to 
quickly dry it off. The ultrasonic cleaning 
method works extremely well, but don’t 


The DX-35 wiring harness is being reinstalled. 
July/August 2023 


The top of the DX-35 is fully finished. 


leave these wafer switches wet for any 
significant length of time! 

¢ The old plastic form for the final 
tank coil may be quite brittle and must be 
handled with great care during the build 
process. Also, the leads, which were 
trimmed by the original builder, probably 
aren't going to reach the switch positions 
(you cut them during the disassembly 
process) — this is resolved by attaching 
extensions. Make sure that the extensions 
are solidly crimped on, as well as soldered. 
It’s also important to ensure that the coil 
is installed correctly — the wires should 
be pointing straight down through the 


] 


The DX-35’s Final Tank Coil 
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opening in the chassis, the coil evenly 
positioned between the posts, and the 
6146 final tube socket in the clear. 

¢ You will most likely make a few 
mistakes. It’s almost inevitable. Also, the 
language used by Heathkit in the manual 
is very precise, but at times can easily lead 
to mistakes. For example, you will be 
instructed to tie certain components and 
wires to the ground lugs at the base of a 
tube. The manual refers to these points 
as “ground lug #1”, “ground lug #2”, etc. 
It’s easy to confuse these with tube pins. 
In one instance I had tied a wire that 
should have gone to a ground lug 
inadvertently soldered toa tube pin. This 
— even though I had read the instruction 
twice and then checked again. 


[Editor’s Note: The DX-35 story 
continues in the next issue with 
the VF-1 restoration. | 


LA 
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Converting the Hammarlund SP-600JX to a 
SP-600JX-21A, Part 2 


By Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


Part 2 Introduction 

[Part 1 in ER #397 had the necessary 
conversion schematics and it ended with 
Constructional Details of the Hammarlund 
SP-600]X-21— The Product Detector. Part 
2 in this issue takes up the product 
detector details. ] 

Please see figure 6 for a detail of the 
board on the SP-600JX-21A that shows 
its correct placement on the right side of 
the radio. 

The required printed circuit board is a 


single-side, single-layer type. It can be 
home made or ordered via the Internet 
from the many PCB makers that offer 
prototypes at cheap prices; | recommend 
that a glass fiber (Vetronite) board is 
used anyway. 

The figure 7 shows the track side of the 
required PCB that I drew using some 
reverse engineering, while in figure 8 are 
represented the required holes on the 
board; the larger ones are for the tube 
sockets and for the capacitive trimmers 
obviously. 

I greatly recommend that all the PCB 
holes are made having all the components 
at hand, as the required hole size for the 
tube sockets and for the capacitive 


Figure 6: Here is a detail of the product detector board on the SP-GOOJX-21A. 
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Figure 7: The PCB is shown from the track side. [Editor’s 
Note: The board layout diagram has been adjusted to be 
full size in print, or 3.35” wide by 2.95” high.] 
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Figure 8: These are the required holes on the printed circuit 
board shown from the bottom side. [Editor: This is also 


shown full size, 3.35” wide by 2.95” high.] 
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trimmers may vary. 

Just for curiosity, in 
figure 9 the original 
board by Hammarlund 
(taken from the SP- 
600JX-21A manual? is 
shown. 

Component Lists 

Here the 
component lists for 
home building the SP- 
600 product detector, 
per the Hammarlund 


are 


schematic. 
Capacitors: 
C200: Capacitor, 39 pF 
Silver Mica 
C201. ,Gapacitonyin22 
uF Polyester (or Sprague 
Orange Drop) 
@202, 01216?) lirimimer 
Capacitor, 7 - 25 pF 
203000 2.L 73) Mb WDE 
Silver Mica Capacitor, 
G2045.-G207 "C208: 
Gipacitors 01 nF; 
250V Polyester (or 
Sprague Orange Drop) 
2057 102 LOG 805 pE 
Silver Mica Capacitor, 
206,0C209, V@215 
22522 0epRisilver 
Mica Capacitor 
Ge1G 7000p Rysilver 
Mica Capacitor, 
C214: .047 pF, 250V 
Polyester Capacitor (or 
Sprague Orange Drop) 
2152112522: pF A250V 
Electrolytic Capacitor, 
¢ Optional filament 
capacitor: .):.01\ \pF 
Polyester (or Sprague 
Orange Drop) 


15 


* Optional AGe 


time constant 
3 C216 

capac tor = Ink 
Polyester (or Sprague cone 
Pee Y20! 


Orange Drop) c2I7 
NOTES: If silver 


mica capacitors are 


notavailable, they can 


R206 
be replaced with good | jarz 
quality NPO ceramics. | oi9 


Instead uniiot Miehet ia 
Polyester type, 
Sprague Orange 
Drops capacitors can 
be used satisfactorily. 
Resistors: 
R200: Resistor, 2.7 


Mohm, % Watt 


C2i5 C204 C2os L201 i2ZAU7 L202 R208 R2O7 C2i4 


C207 C206 C205 R202 


C202 


R20! 


R204 
R203 


C213 
C203 


cai2 


PRODUCT DETECTOR ASSEMBLY 


R204 R204: 
Resistor, 100 kohm, board. 
VY, Watt 


R202, R206: Resistor, 1 Mohm, 
YyWWatt 

R203, R205: Resistor, 1k-ohm, % Watt 

R207: Resistor, 47k-ohm, % Watt 

R208: Resistor, 1.5k-ohm, % Watt 

Inductances: 

L200; 4L201: Choke? 
(Hammond 1535B) 

L202: Choke, 10 mH (Hammond 
1535G) 

Optional Filament choke: home built 
and wound on a 1-Megohm, 1-watt 
resistor, its DC resistance should be less 
than 1 ohm. 


Pio yy user dey 


Switches: 
S200: 2-section, 4-way, 4-position 
non-shorting miniature rotary switch 
Optional AGC switch: 1-section, 2- 
way, 4-position non-shorting miniature 
rotary switch 
Crystals: 
Y200: HC-6/U Crystal, 453.500 kHz 
(LSB) 
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Figure 9: This is the original Hammarlund product detector 


Y201: HC-6/U Crystal, 456.500 kHz 
(USB) 

Note: Crystals are miniature types, 
optionally two crystal sockets can be used. 
Tubes: 

V200, 12AU7 

W 20 Les L7 

NOTE: both the tubes are preferably 
mounted on ceramic PCB sockets 
provided with tube shield holders. 

Various Components 

PCB lugs (13 required), proper lengths 
of RG-174 coaxial cable, various 
connection wires (preferably PTFE 
insulated and of various color). 

PCB spacers (round or hexagonal), 
screws with nuts and washers: 4x each. 
Important Notes 

All the needed components are 
commonly available via the Internet from 
any major supplier, if not already found 
in your junk boxes. 

In particular, all the inductances can 
be obtained from Hammond 
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Figure 10: Some miniature switches that 
are currently available on the Internet: 


Grayhill on the top, FEME on the mid, 
ELMaA at the bottom. 

Manufacturing’; they offer also a variety 
of Elma miniature switches, but also other 
brands (Grayhill, FEME etc., look at 
figure 10) currently produce quite 
suitable switches available from different 
suppliers. ) 

The remaining parts (silver mica, 
ceramic, polyester or Sprague Orange 
Drop capacitors) can be found from many 
suppliers like Mouser, Digi-Key, Farnell, 
etc.®, while the spacers, the PCB lug, the 
tubes and their PCB sockets and the 
crystals should not show any availability 
problem. 

As already specified, the printed circuit 
board can be easily home-built or ordered 
on-line from several PCB makers. Please 
refer to the dimension specified in figure 
7, also if some variants depending from 


the components that are at hand are 
Electric Radio #398 


allowed. 

About the connections to the existing 
SP-600 circuits, please look at figures 11 
and 12, where is also an indication where 
the IF signal can be taken from and sent 
to the product detector circuit (using a 
convenient length of RG-174 coaxial 
cable). Figure 11 represents the R64 
resistor (that has to be disconnected from 
the point specified as “2s” and connected 
to a piece of RG-174 coaxial cable going 
to the point “2 squared” shown in the 
product detector schematic of figure 3, 
above). 

The point indicated “7s” in the same 
figure 11 has to be connected to the point 
“7 squared” shown in figure 3 via a 
convenient length of RG-174 cable, while 
the point named “1s” connected to C200 
and R200, look at figure 12; then the IF 
signal goes to the point “1 squared” shown 
in the product detector schematic of figure 
3y 

Figure 13 shows the BFO and the 
AGC (“AVC”) switches in a stock SP- 
600JX, and also the points, from which 
the +150 regulated and the +200 voltages 
can be taken by colored wires (PTFE 
insulated, preferably). 

In the same figure the stock BFO tube 
(V13, 6C4) appears; in order to perform 
the product detector addition, the cathode 
of that tube (pin 7) has to be disconnected 
from ground and connected by a colored 
wire to the first side of the second section 
of the new MODE switch instead, as per 
the schematic of figure 3 above. At the 
same time, the original BFO switch has 
to be removed and the circuit has to be 
permanently connected to the regulated 
+150VDC power line; the original AGC 
(AVC) time-constant capacitor C137 
becomes unused and can be removed or 
left in place. 


It is obvious that the colors of the leads 
July/August April 2023 17 


SP-600 PARTIAL SCHEMATIC 
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Figure 11: Shown is a partial schematic of the detector 


section of a stock SP-600. 


shown in figure 3 and figure 18 are the 
original ones used by Hammarlund, but 
are only indicative and can be changed 
(provided that there is no confusion 
among the wires). 

As stated above, there are several SP- 
600 models, and the most common are 
the SP-600JX-21 (figure 14) and the SP- 
600JX-17, shown in figure 15. 

Depending of the receiver version you 
have at hand, the product detector 
modification can vary: as an example, in 
an SP-GO00JX-21 and in similar models 
the original switch “MOD/CW?” (placed 
at the right bottom of the receiver front 
panel) has to be replaced by the new 
“MODE?” selector (miniature rotary 
switch $200, figure 3) 

Optimally, also the “AVC/MAN” 
toggle switch has to be removed and 
replaced with a new “AGC” selector 
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(miniature rotary switch $201, shown in 
figure 4/b from part 1). The latter one 
has four positions (“AGC OFF”, “FAST”, 
“MED” and “SLOW”) and allows 
selecting various time constants for the 
AGC circuit independently from the 
selected reception mode. 

If this is the case, the second side of the 
new “MODE” switch (S200) remains 
unused and the AGC line lead has to be 
run to the new “AGC” rotary switch, as 
per the schematic represented in figure 
Alb. 

In an SP-G00JX-17, the BFO-AGC 
(AVC) rotary selector (figure 16) remains 
partially unused. In details, you still have 
to disconnect the cathode of the stock 
BFO tube (pin 7 of V13, 6C4) from 
ground and to connect it to the first side 
of the second section of the new MODE 
switch as per the schematic of figure 3 
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Beare 12: ere’ isa eee schematic of an SP-GOOJX-21A 
IF section. 
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Figure 13: Partial Schematic of the BFO and AGC sSiveneg of a stock SP-600 
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Figure 15: The SP-6G00JX-17 Version 


and the wiring layout shown in figure 
1% 

At the same time, the original MOD/ 
CW switch has to be removed and the 
BFO circuit has to be permanently 
connected to the regulated +150VDC 
power line. 

Also in this case, the original switch 
“AVC/MAN” can be left in place and 
used (as per the schematic shown in figure 
3 and the wiring diagram of figure 17) or 
it can be removed and replaced with the 
optional 4-way, 4-position, 2-deck rotary 


1 : ‘ 
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switch $201 as per the schematic shown 
in figure 4/b. 
Conclusions 

Despite the many external SSB adaptors 
that were produced by various brands 
and that are still available from time to 
time on the Internet (TMC CV-591A, 
Watkins-Johnson DMS-105A, etc.), not 
to speak about the ones produced by 
Hammarlund (HC-10 and SPC-10, the 
latter one specifically designed for use in 
conjunction with an SP-600 receiver; 
both of them are shown in figure 18). 
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Figure 16: Partial schematic of the SP-600JX-17 
The addition of an internal SSB Obviously this upgrade can be also 
demodulator saves space, works applied to the Hallicrafters-built R-274/ 
satisfactorily and allows great home — FRR set (whose schematic is very similar 
building pleasure. to the SP-600) and to other receivers, 
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Figure 17: Wiring diagram taken from the SP-600JX-21A manual. 


with some modifications that have tobe _ interrupted some years ago due to the 
evaluated on a case-by-case basis. fact that my friend passed away; but I am 

As I already specified, unfortunately sure that in our next life we will meet 
the above described project had to be _ again and will complete the upgrade to 
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Figure 18: The Hammarlund SPC-10 and HC-10 SSB 
Adapters 


Lower Right: Feliciano Munari, 
IZDAN, SK 


“JX-21A” of his SP-GOOJX. 

Of course, I dedicate this article to the 
‘memory of Feliciano Munari IZ3DAN: 
rest in peace my friend and see you later! 

Best 73 to all interested readers. 

References, Including Part 1: 

1: https://en.wikipedia.org/wiki/ 
Hammarlund 

2: http://www.hammarlund.info/ 
sp600.html 

3: http://www.hammarlund.info/ 
hamrmanu.html 

4: https://www.hammfg.com/ 
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Verifying the Condition of Vintage Vacuum Tubes 


By Rob Vincent, KIDFT 


robvi3@gmail.com 


Over the years I have had to carefully 
test and verify the condition of vacuum 
tubes made in the early 1920s and ‘30s. 
Most tube testers for these early vacuum 
tubes were tested using early emission 
testers. The real condition of a vacuum 
tube is based on mutual conductance, 
and generally is associated with the 
mutual conductance between the control 
grid and the plate. 

Transconductance, or mutual 
conductance (Gm), is defined asa change 
in plate current for a change in grid 
voltage while all other parameters (plate 
voltage, filament voltage etc.) remain 
constant. This parameter is defined 
Mathematically as: 


Since we are dividing a current in 
milliamps by a voltage in volts the result 
is in mhos, or conductance. Since the 
mho is a very large number for our 
applications, Gm is general expressed in 
micromhos or 1x10-6 mhos. 

There are a number of methods used 
to measure Gm. For example, Radio 
Electronics’ defines several methods used 
to measure Gm in various multi-element 
vacuum tubes. It also discusses the 
measurement of other vacuum tube 
parameters such as yp, (amplification 
factor) and Rp (plate resistance) and 
their inter-relationships to Gm, for all 
vacuum tubes. Most of these methods 
utilize the Wheatstone bridge and are far 
beyond the scope of this article. 
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Early tube testers were designed to test 
only emission, that is, they tied the control 
grid and all other grids to the plate and 
tested the tube as a diode. This, of course, 
tells us very little about a particular tube 
other than that the filament is good and 
the tube is not burned out. An early 
emission tube tester is shown in figure 1. 

The ability to test a tube’s mutual 
conductance combined with emission was 
incorporated in some earlier tube testers, 
for instance, the renowned military TV 
series. (TV-7D/U and others) However, 
many tube testers, including the TV-7 
series, do a very poor job of this. Other 
tube testers like the Hickok 539C do a 
reasonably good job of reporting 
transconductance values and will let you 
test your own Gm levels by observing 
changes in plate current for changes in 
grid voltage. 

However, Hickok 539C tube testers 
are today running around 1 to 2 thousand 
dollars, or more, and this is one not 
certified for calibration. The 539C used 
by this author was obtained many years 
ago at a reasonable price and has been 
refurbished and calibrated several times. 

So where does this leave the average 
radio enthusiast who just wants to repair 
antique radios and/or sell a few vintage 
vacuum tubes to support his hobby? The 
following, in conjunction with readily 
available junk box components, will 
provide, at a reasonable cost, a means of 
performing this function. Of course, you 
could modify an existing emission tester 
but this would require, at a minimum, 
adding a means for measuring plate 
current and grid voltage and rewiring the 
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tube sockets so that all other grids except 
the control grid are tied to the plate. 
These changes, at the very least, will also 
destroy the value of your tube tester not 
to mention the time and expense involved 
in producing a mediocre-performing tube 
tester. 

I decided to investigate this problem 
because there seemed to be a lot of 
controversy out among the ranks of 
vacuum tube enthusiasts concerning the 
testing and evaluation of vacuum tube 
performance and measurements. 

Tube Tester Design 

The following design is for a tube tester 
to be used for testing Gm of most of the 
vintage triodes such as 01As, 26s, 27s, 
45s, and others in the 4 and 5-pin base 
configuration. To test such tubes, like 
early tetrodes and pentodes, you will 
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have to make an adapter that plugs into 
one of the existing sockets. This generally 
involves all the grids — except the control 
grid — to be tied to the plate. The cathode 
is tied to the low side of the filament. 
Tshisi’-will allow’. you test” the 
transconductance between the plate and 
the control grid. These include tubes 
such as 46s 47s and other multigrid tubes. 

Included in this design are provisions 
for supplying a variable source of high 
and low-current filtered DC filament 
voltage, since that is what most all of 
these tubes were originally designed for. 
In addition, a variable, well filtered source 
of negative bias voltage for the control 
grid as well as variable source of regulated 
plate voltages is needed. Then you have 
to add means of accurately measuring all 
three parameters, filaments voltage, grid 
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Figure 1: This is a typical example of an early 
emissions tester for vintage vacuum tubes made by 


Weston. 
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Figure 2. Vintage tube 
manual and vintage 
vacuum tubes 


Direct Interelectrode Capacitances: 


bias and pate current. This needs to be 
combined into a simple case to easily 
move the instrument from one location 
to another (like a tube tester). You will 
need one more item to make it easily to 
set the tester up for various tubes and 
that is a tube manual for vintage tubes. I 
have found one of the best for this 
application is the Sylvania Tube Manual 
fifth edition, 7® printing, copyright 1943 
(see the photo in figure 2) . Most any 
vintage tube manual providing electrical 
characteristics for these tubes will provide 
all the information required to set up the 
tester for measurements. 
The Power Supply 

Figure 3 shows a schematic for a power 
supply that will include all the required 
voltages with adjustments to test for 
mutual conductance in vintage vacuum 
tubes. It has been made using components 
from the author’s junk box. However, 
you can secure most — if not all — of the 
components from hamfests, flea markets, 
radio club swap meets etc. or on-line 
from a various number of internet 
sources. [he main item, of course, is a 
plate and filament transformer. I used a 
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small transformer providing outputs of 
120. VAC, 50mA,. and 6.3: VAC at-2 
amps. A voltage doubler was used to 
provide up to 350 VDC for regulated 
315, 210, and 105-volt outputs using 
OB2 gas regulators. The filament winding 
supplies 6.3 VAC using a half-wave 
rectifier and large filter capacitors to 
provide a variable DC source up to 7 
VDC at 2-3 amps intermittent service. 
The diode rectifier used has to have a 
current handling capability of at least 5 
amps. The filament rheostat voltage 
control needs to be rated at 0-22 ohm, 
1.5-amps. The diodes for the high voltage 
supply require a PRV of at least 800 to 
1000 volts. For the bias supply, a 12 volt 
filament transformer using a voltage 
doubler configuration, to provide in 
excess of a negative 20 VDC, is needed. 
The diodes for the bias supply need only 
have 200V PRV or higher. The bias 
voltage-variable resistor needs to be a 
2000-ohm, 1-watt potentiometer as it 
serves as a bleeder and constant load on 
the bias supply. For the low-voltage, low- 
current filament voltage the rheostat 
needs to be grounded at the low side (a 
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Figure 3: Power Supply for the Vintage Tube Tester 


shunt setup) and series connected for 
high-current, low-voltage filaments. A 
single pole double throw (SPDT) toggle 
switch accomplishes this variation in the 
circuit. 

For meters, 0-1 and 0-2 milliamp 
meters of the vintage panel-mount style 
are used for voltmeters and a 0-25 
milliamp meter with appropriate shunts 
is used to provide a range 0-25mA and 0- 
50 milliamps to switch meter ranges. 

Standard SPST toggle switches are 
used, all though DPDT will work equally 
well. For the filament voltmeter, a 0 to 2- 
volt or 0 to 4-volt range is very useful for 
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setting the voltage for the low filament 
voltage tubes (1, 1.5, 2, and 2.5-volt 
filament tubes). You can select substituted 
components (milliamp meters and other 
various components) and vary the design 
to achieve similar functions. I also added 
terminals (banana plug jacks) to provide 
connections for tubes with external plate 
and grid caps. There are an endless 
number of combinations and 
modifications within the design that will 
achieve the same results. Basically, what 
you want to do is provide a method to 
light up the tube with appropriate 


filament voltage and make small changes 
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in grid voltage and observe the small 
changes in plate current while holding 
the filament and plate voltage constant. 
The filament will take care of itself and 
what voltage you set it at should retain, 
with reasonable stability, a constant- 
current supply to keep a stream of 
electrons (the emission) accelerated to 
the plate, which is controlled by the grid 
bias voltage. The plate voltage selected 
will remain constant by reason of the 
voltage regulator tubes selected. For most 
vacuum tubes of this vintage, this will be 
105 and 110 VDC. Once you have noted 
the variations in plate current and duly 
noted the changes in grid bias, then simple 
math accomplishes the final value, which 


is mhos — or in this case micromhos. 

For example: you measure a plate 
variation of 8 to 12 mils for a change of 
2 to 4 volts in grid bias. Therefore; 

12-8=4 mA and 4-2= 2 volts. 

Then dividing 4 mA (.004 amps) by 2 
volts yields a transconductance of 
.002mhos or 2000pmhos. If the normal 
value of Gm from the tube manual is 
1250 pmhos, then 2000 umhos is a very 
healthy value for your tube in test and 
this is the actual Gm by definition and 
not a quasi-calculated value from your 
tube tester. 

The Socket Schematic 

Figure 4 shows the two tube sockets, 

one 4 pin and one 5 pin. The filaments 


juf 400V NLP. 
Input 

10K 

0.5uf 

200V 
40K 

Bias Voltage 
Plate Voltage 


L2,L3, T3 R1-6 See text 


T3 


TJ-1 Grid = TJ-2 Plate 


Filament 


4 4 
O1A, 112A, 26, Others 


A B 


27, 76, others 


Out 
$2 
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and the grid and plate leads are wired in 
parallel. The plate load switch uses nine 
positions of a 12-position switch. 

For components making up the plate 
load for the tube under test, R1 through 
RG are 3.3k, 5.1k, 10k, 20k, 47k, and 
100k. The series inductive load for L2 
and L3 can be any small inductor. For 
L3, a 100 mH choke works fine. The 
exact value is not important as long as it 
isaround 100mH. For L2, anything from 
0.7 to 1 Henry will work very well. Far 
the transformer is concerned, I would 
select any small interstage audio 
transformer. These values give a good 
range of plate loads, both resistive and 
inductive, for your tube under test to 
work into and produce a reasonable 
amount of gain. You will note that I have 
input and output connectors. This will, 
from a low impedance signal generator 
or audio oscillator, provide a good signal 
coupling into a 10,000 ohm load using a 
1-uf, 400-volt, non-polarized capacitor. 

The output has a switch that allows 
connection from the plate of the tube 
under test to an oscilloscope or AC 
voltmeter. The 0.1-pf, 400-volt capacitor 
will be adequate for any signal from audio 
to low AC frequencies. This way, you can 
actually measure AC signal gain over a 
number of plate load impedances at 
various frequencies with either inductive 
or resistive loads. This provides you a 
measure of testing for microphonics and 
other problems associated with tubes of 
this vintage. 

It is important to remember that most 
of these tubes did not have very high gain 
levels and you will be dealing with mostly 
low- tubes. A signal generator providing 
from 1 to 2-volts RMS will be more than 
sufficient. Just about any low frequency 
oscilloscope will be fine for output 
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monitoring. In my case, I sometimes use 
a low-frequency, narrow-bandwidth FFT 
analyzer for looking at distortion and 
noise. However, keep in mind that you 
will be picking up some audio hum 
products depending how well you have 
filtered the DC filament supply. 
Construction 

Figures 5 and 6 shows the author’s 
version of the tester. The tester was built 
1/8-inch thick 


aluminum plate. You do not have to 


on a 11x12-inch, 


follow my layout and method, you can 
use whatever you have such as an 
aluminum chassis or another different 
size aluminum plate. I would keep away 
from steel; it is just too hard to work 
with. At any rate, your method of 
construction will depend on what your 
components look like. Notice that I have 
used various capacitors mounted in dead- 
bug style using an adhesive epoxy available 
from J. B. Weld called “Plastic Bonder.” 
I previously used a silicon adhesive for 
mounting components but this new two- 
part epoxy from J.B. Weld is cheaper and 
better for this application. In addition, it 
sets up within 15 minutes. You do not 
have to use this method, but in this case 
it worked out well. Lay everything out 
first to get a rough idea how much space 
you need and the best position for the 
components and then mark up your 
chassis or plate and start drilling and 
punching holes. Mount your components 
and wire it up according to figures 5 and 
G, use the article’s pictures as a guide. 
Porcelain 4 and 5-pin sockets were used, 
however, you can use any sockets you 
want to. Just keep in mind that repeated 
insertion and removal will eventually wear 
out your socket connections. 

Other multigrid vintage tubes can be 
tested by tying unused grids to the plate 
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Figure 5: See text for details 
ofthe author’s as-built tester. 


and operating the tube as a triode. You 
can still test the transconductance from 
control grid to plate using this method. 
However, if you did not include 
additional sockets for these tubes you can 
make up adapters as shown in figure 7. 
If you are testing tubes with either plate 
or grid caps, they can be connected from 
the main sockets to jacks on the adapter 
to connect to either the plate or grid caps 
on the tube to be tested. With this 
method, you can test a variety of different 
tubes without resorting to an elaborate 
switch setup and multiple sockets that 
you may never need. You just make up 
adapters for the tubes you want to test. 
There are a number of application 
scenarios that can be used. 

There are other ways to determine and 
test for transconductance. Some have 
been mentioned earlier, however, these 
are described in texts referenced at the 


end of this article. The method described 


here and the design for an instrument 
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that provides enough accuracy and 
adjustment of test parameters to actually 
test the transconductance as it is defined. 
This method does not depend on other 
tube parameters and is very repetitive 
and easily performed. A tube with good 
transconductance (Gm) will in most cases 
confirm other tube parameters and 
characteristics are also within 
specification for that vacuum tube under 
test. 

There are a few things to keep in mind 
when setting up the instrument for testing 
various tubes. Always start with the 
filament voltage control fully counter- 
clockwise in either the series or shunt 
configurations. This is important as it 
will prevent filament burn out by 
accidently applying to much voltage and 
supplying to much current resulting in 
burned out tubes. Otherwise, you should 
have no trouble testing and verifying 
most any vintage vacuum tubes from this 
early period of radio. 
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Figure 6: Component Mounting and Wiring for the Author’s Version of the Test Set 


References 

The following references have helpful 
information on transconductance Gm 
(mutual conductance) and other useful 
tube characteristics and methods to test 
for them. 

1. Radio Electronics, by Samuel Seely, 
McGraw Hill 1956 pages 29-38 and 93- 


OF 
2. Radio Physics Course, Alfred 
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Ghirardi, Murray Hill Books Inc. 1932 
Second Edition, Chapter 18, Pages. 406- 
436 (Lots of useful information on vintage 
tubes and testing. 


3. The Radio Engineering Handbook, 
Keith Henney, 3" Edition McGraw-Hill 


Book Co., 1941. Section 8, and Pages 
250 thru 253. It has good information 
on testing Gm in multi-grid tubes. 


- 
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Figure 7 
Test Adapters for Type 46, 246, 47, 
247, 89 and WD-11 


4. Radio Engineers Handbook, 


Frederick Terman, 1* edition, McGraw- 
Hill, 1943, pages 294-305. Terman has 
very good text on treatment and definition 
of vacuum’ twbhe parameters and 
characteristics. 

5. Radiotron Designers Handbook, 
Langford and Smith, 4" edition, Radio 
Corporation of America. You cannot 
discuss vacuum tubes without referencing 
this book. See chapter 3, sections 1- 6, 
and pages 14, 109, 964-967. For 
transconductance grid-to-plate, see page 
78. References on testing for mutual 
conductance; pages 103-104, 111, 123- 
124. Page 112-123 has references, such 
as testing and defining other vacuum 
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tube parameters, including such topics as 
heater to cathode leakage, tube testers, 
tube testing various characteristics that 
should be tested for, and test methods. It 
is one of the very best references on 
vacuum tubes. 

Note: In addition, some of the older 


radio handbooks by the ARRL, the Jones 
Radio Handbook 1938, and other Radio 
Handbooks by Editors and Engineers 
(called the “West Coast Radio 
Handbook”) also have excellent chapters 
dedicated to vacuum tube operation, 
characteristics, and testing and 
parameters. There are many good hours 
of reading if you are so inclined. 


LAR 
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On The Bench 


Equipment Restorations 


Painting Tips for 


and 
Microphone Adapters 


By Dale Parfitt, W4OP 


www.parelectronics.com 


I have a few tips on aerosol paints that 
may help others in restoration. 

ijhawemscen some restorers’ use 
“aluminum” color spray paint to 
enhance badly discolored chassis. In my 
experience, the end result looks fake. 
The aluminum paint is too bright and 
does not lay down well. 

I found a product that looks more 
correct and lays down very nicely. It is 
Rustoleum 7277830 metallic matte 
nickel. I buy it on-line. 

A good match for many of the Drake 
4-line cabinets is Rustoleum 7777830 
Satin Black. The spatter technique 
spelled out below can yield a very nice 
match to the original Drake 
cabinet. 

I take the time to strip the 
cabinets, take out any dents 
(often epoxy filling the dents 
if they are deep) and then using 
Rustoleum 249279 Filler/ 
Primer. This primer dries very 
quickly and can be sanded with 
wet/dry sandpaper or 
smoothed with a 3M pad. 

Another hint is that my local 
NAPA auto parts store will 
match a radio’s front panel 
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color(s) and will put up the color in aerosol 
cans. 

I find that many times the aerosol 
nozzles clog up and despite soaking the 
nozzle in lacquer thinner does not clear 
the nozzle. There is an online store 
Jagartsupply.com that supplies a nifty little 
kit of nozzles and adapters for most any 
kind of aerosol can: 

https://jagartworks.com/collections/ 
cap-packs 

When I find an off-the-shelf aerosol 
paint that is a good match for a given job, 
I label the can with the radio I used the 
paint on so in the future I know what I 
used as opposed to having to go through 
say a dozen of my gray colors to find the 
correct shade. I used to think I could 
remember what I used, but that has proved 
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satin base layer is laid down and allowed 
to dry before changing to the #51 nozzle. 


to be incorrect in my later years — if it ever 


was correct. 


) to a semi-gloss finish. 
The photos show a Heathkit HR-10B 
chassis that was pretty rough but came 


The spattered paint dries (in my 
experience 


Likely, a lot of us know that drilling 
out a nozzle with around a #51 drill bit 


will produce a spatter coat. This takes 


but I have achieved 


some practice, 
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Don’t Attach...Adapt! 


By Charlie Liberto, W4MEC 
Hendersonville, NC 
mjcal77@yahoo.com 


If you have a number of vintage rigs 
and you like to use different mics, you 
don’t have pick a mike to dedicate to a 
rig. You can fabricate adapters that allow 
any mic to go to any rig. This idea does 
not really apply to modern multipin DIN 
style, just the types you run across in 
vintage gear: phone plugs, 2-pin screw- 
on, RCA MC-1 types, etc. You could do 
the same with for those 6/7/8-pin 
connectors. I ran into a problem with a 
Lafayette HE-45A 6 meter rig with an 


unusual 5-pin mic plug. A lot of searching 


Bud style clamshell boxes (that you can 
still order from Amazon), 35MM film 
cans — the plastic ones as the metal ones 
are apparently collector’s items now, and 
even a pill bottle. I have not noticed any 
appreciable increase in hum pickup, just 
keep the wiring between jacks and 
shielded cable as short as possible. You 
also don’t need to find expensive multi- 
conductor cable for audio and PTT 
functions. A single-shielded cable for 
audio and separate wires for control 
functions, all wrapped up in some shrink 
tubing, that nylon spiral cover you get at 
auto parts stores, or old school cable 
lacing, to make your own multi- 


conductor cable. ER 


turned up the actual 
Amphenol part number 
for itand I founda couple 
of companies wanting 
$25 each, but went with 
a company that had two 
for $25. Previous to that 
issue, I had made up 
adapters such that! could 
plug any mic into any 
rig. Some just had a jack 
on one end that fit most 
of my mics, and a cable 
to the specific rig plug on 
the other. One you could 
call the “octopus,” as it 
will accept several mic 
inputs including a phono 
plug, and output to 
different connectors. You 
don’t need to build 
compact either, you can 
make it big, just be sure 
to run shielded cable no 
matter what size you 
make. I’ve used the small 


Adapters include 1/4" plug to 3/16" 
jack and vice versa. Amphenol 4 pin 
to 1/4" jack MCIF to 1/4" jack, 
MCIM to 1/4" jack, 9IMPMSL, the 
rare Lafayette connector to 1/4", 
Heathkit and Johnson 2 pin male 
which is part of the 'Octopus' adapter. 
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A lot of classic equipment was available, notice the Central Electronics 20A 
Multiphase! 


eR ae 


Here are some of the folks attending this year’s Winterfest. 


ER 
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The SST-103, an OSS Transmitter for 
WWII Clandestine Services 


By George H. Rancourt, KIANX 
82 White Loaf Road 
Southampton, MA 01073 
klanx@charter.net 


Iacquired the OSS SST-103 from John, 
a fellow amateur. He found the set at a 
yard sale! Looking the set over, I came to 
the conclusion to repair the power supply 
capacitors and try locating some paper 
work. 

OSS personnel were trained in Ottawa 
at the SOE Special Operation Executive 
training center. The OSS training camp 
was station 103. The SSTR-1 suitcase 
radio was engineered by Earl Anderson, 


an RCA engineer reportedly working at 
his home. . 

There are four different receivers, two 
different transmitters and four separate 
power supplies. The SSTR-1 were used 
into the early fifties by the other company. 

The set uses the SST-1-D and 815 
with power supplies for a weight of thirty 
five pounds. I didn’t have much luck 
finding the paper work or and instruction 
manual. On searching through ARRL 
handbooks, I found a fifty watt 
transmitter in the 1942 edition using a 
6L6 and a 815. The amateur handbooks 
were put to good use by military and 
clandestine services. Imagine carrying the 


This is how the SST-103 and the SST-1-D look when placed in cabinet. This rare 


set was found at a yard sale! 
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This photo of the bottom shows a view of the 815, roller inductor, variable tuning 
capacitor, the type 83 rectifier and other components. 


Removed from the set, this is an internal view the SST-1-D /exciter-driver for the 
complete SST-103 transmitter. 
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SST-103 around German occupied Paris! 

Thinking about the canned caps, the 
internet provided an idea. I drilled some 
holes closely around the mounting screw 
and cut excess material away with a pair 
of dikes, then cleaned up excess with a 
Dremel cutter. I gave ita try ona can and 
it worked out. I was able to remove the 
old cap material with a bit of force and it 
cleaned up nicely. While I was waiting 
for some new caps to arrive from Antique 


Electric Supply, I pulled the three cans. 


Then, all the power supply caps were 
replaced with new parts. 

The power supply uses a type 83 anda 
loctal type 410. AC power is 110 or 220 
VAC. The power supply also powers the 
SST-1 and SSR-1. 

Very little is known or published about 
the SST-103 I hope to have the SST-103 
on the air in the near future. I am hoping 
to locate a copy of the instruction manual. 

If you have any information, please 
drop me an email. 


Here is a rear view of the amplifier power supply chassis. 
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itors and a choke are mounted on the side 


metal can capac 


tter. 
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The power transformer, 


of the transm 
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Article Update: R/C Snubbers 


[Editor’s Note: This is an update to the 
three recent articles on R/C snubber 
networks that appeared in ER numbers 
382, 384, and 388.] 


Heathkit AT-1 Spike Prevention 
By Alan Victor, W4AMV 


avictor7 3@hotmail.com 


I was revisiting my Heathkit AT-1 
transmitter getting it ready for some boat 
anchor events and thought I would take 
a look at how they switch from “On” to 
“Standby” in the HV supply. Indeed, 
they hot switch the center tap of the 
power supply transformer. 


So, I decided to look at how bad it 
might be in a simulator. I fired up Spice 
[a computer design program] and ran the 
circuit. The results are shown in the 
eraphs. The upper trace is the center-tap 
voltage with no snubber. The lower trace 
on the upper graph is the HV output at 
the load, about 420 V. There was a good 
500 volt spike during shut-down. 

With the R/C snubber attached (lower 
2 graphs) nothing, not a whisper, only a 
fairly gentle voltage drop. 

The supply in this simulation is on for 
0.5 second and then turned off. 

I think the results are quite an eye 
opener! 


73, Alan 


125V 


Heathkit AT-1 HV Supply 


This is the Heathkit AT=1 high voltage power supply with a center-tap on/standby 


switch. 
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These are the results of the power supply testing. With no R/C snubber on the top 
graph, there is a large 500-volt spike when the supply was turned off. The bottom 
graph was made after a snubber was added and it shows the total lack of any large, 
damaging power supply transient. 
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Tubes that were Not Octals or Miniatures in 
Amateur Radio Equipment 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Introduction: Nuvistors 

Nuvistor tubes were developed by 
Radio Corporation of America in 1959. 
They were small metal tubes in unique 
configurations about 5/16ths of an inch 
in diameter and about 5/8ths of an inch 
tall. RCA manufactured television 
receivers at the time. The Nuvistors were 
used in the tuner portion of new television 
sets. RCA called the TVs with Nuvistor 
tubes the “Nu Vista.” The first RCA 
color TV set with Nuvistors in the tuner 
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was the chassis type CTC-11 in 1961. 
Clegg Used the 6CW4 in Many 
Models 

Clegg picked up on the RCA Nuvistor 
tubes as early as 1962 while the Gonset 
Company never used the Nuvistor tubes; 
the 6CW4 Nuvistor was used in the Clegg 
Interceptor receiver in the internal two 
meter converter, and in the six meter 
Clegg Thor VI AM and Venus 6 SSB 
transceivers and the 22er two meter AM 
transmitter-receiver. The vacuum tube 
Clegg 22er- FM rigs were based on the 
AM 22er and used the 6CW4 Nuvistor 
triode as the receive RF amplifier. Oddly, 
the similar looking model 66er for six 
meters did not use Nuvistors. 


July / August April 2023 43 


Hammarlund Uses Nuvistors in 
Receivers Starting in 1964 

Hammarlund started using Nuvistor 
tubes in 1964 with the models HQ- 
170A-VHF and HQ-110A-VHF that had 
a six meter preamplifier and a two meter 
converter built-in, with separate antenna 
inputs for six and two meters. The VHF 
versions of both receivers worked much 
better on six meters and added a separate 
six meter antenna input plus two meter 
coverage with a frequency using a six 
meter output with a separate two meter 
antenna input. Both receivers covered 50 
to 54 and 144 to 148 MHz for full 
coverage of both bands with a bit of 
overlap for MARS and CAP coverage. 

American Electronics Company’s 
CN-50, CN-144, CN-220 Receiving 

Converters 

American Electronics Company, best 
known as Ameco, introduced their 
premium receiving frequency converters 
as kits or factory wired for six, two, and 
one-and-a-quarter meters in 1965; they 
used three type 6CW4 or 6DS4 RCA 
Nuvistor tubes and one 6J6 dual triode 
tube to provide the injection frequency 
to convert down to the desired output 
frequency. 

The Heath SB-110/SB-110A, Plus 

the SB-500 Used Nuvistors 

In 1965, Heath released their first SB- 
Line SSB-CW transceiver; it covered 50.0 
to 52.0 MHz of six meters. The SB-110 
and SB-110A used two 6DS4 Nuvistors 
in the receiver front end. The SB-500 
was a two meter SSB-CW transverter hat 
could be built for a ten or six meter use 
with the ten meter Heath SB-101, SB- 
102 or HW-100 and HW-101, or SB- 
401 or the six meter SB-110 and SB- 
110A. 
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Allied Knight-Kit Six and Two 
Meter Transmitter-Receiver Kits 
The Knight-Kit operation of Allied 
Radio marketed the six meter TR-106 
and two meter [TR-108 AM transmitter- 
receiver kits starting in 1965; they used a 
6DS4 Nuvistor as the receive RF 
amplifier. Knight-Kit also made the V- 
107 VFO kit for use with either unit. 
Lafayette 

Lafayette imported ten, six, and two- 
meter transmitter-receivers that used 
6CW4 Nuvistor tubes in the receiver RF 
amplifier of the ten meter HA-410, six 
meter HA-460, and HA-1200 two meter 
transmitter-receivers. All three had 
internal VFOs and were sourced from 
Japan. 

Introduction-Compactrons 

Compactron tubes were a 1960 concept 
from the vacuum tube division of General 
Electric 
combined three, two, or four vacuum 


Company. Compactrons 


tube sections in one glass envelope lit by 
one filament and having a unique 12 pin 
base with the pins exiting from the glass 
envelope. The purpose of Compactrons 
was to reduce the cost of electronic 
products by reducing the tube and tube 
socket count and perhaps simplifying the 
circuitry. Some TV horizontal sweep 
tubes used the Compactron 12 pin base, 


but were not multiple section 

Compactrons. 

Hammarlund’s HX-50 and HX-50A 
Transmitters 


The Hammarlund HX-50 and HX- 
50A SSB-CW-AM transmitters used one 
6D10 Compactron triple triode tube 
each. The HX-500 was a bit too early a 
design to use Compactrons. 

The Barker & Williamson’s Model 
6100 SSB-CW-AM Transmitter 
The B & W model 6100 80/75 to 10 
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meter transmitter used two type 6C10 
Compactron triple triodes in the speech 
amplifier and VOX circuitry. The 6100 
had a synthesized VFO and sold for 
$875.00. B&W made only about 200 
units; fortunately, I was lucky enough to 
find one for sale at a rational price. 

Heath SB-Line Uses Compactrons 

Numerous amateur radio kit products 
from Heath used Compactron tubes; the 
first units were used in the HO-10 and 
HO-13 amateur radio oscilloscopes and 
the SB-300 receiver plus SB-400 SSB- 
CW transmitter followed by the upgraded 
SB-301 and SB-401 pair. The 6AS11 
contains a high-mu triode, a medium- 
mu triode, and a sharp cutoff pentode 
and was used in the SB-300, SB-301, and 
the short wave broadcast listening (SWL) 
type SB-310 receivers. The GAV11 and 
6D10 were triple-triode tubes used in 
the SB-400 and SB-401 SSB-CW 
transmitters as were the 6J11 dual 
pentode. The 6J11 was also used in the 
SB-610 station monitor oscilloscope and 
the earlier HO-10 station monitor scope. 
The 6C10 was a triple triode used in the 
earlier amateur radio oscilloscopes, the 
HO-10 station monitor oscilloscope and 
the HO-13 Ham-Scan. All the Heath 
products mentioned were sold only as 
kits. 
~ Galaxy 300 SSB-CW Transceiver 

The 80/75, 40, and 20 meter band 
Galaxy 300 transceiver from 1963 uses 
one 6D 10 triple-triode Compactron tube. 
The 964 Galaxy HI and V did not use any 
Compactron tubes, only 7 and 9 pin 
miniature tubes plus a pair of OHF5s in 
the RF final amplifier. 

Introduction: Loctals 

Loctal tubes were originally designed 
for automobile radios because they lock 
into the tube socket more firmly, making 


Electric Radio #398 


them less likely to vibrate loose in an 
automobile. In a few cases, the exact 
loctal tube type was not available in an 
octal or miniature tube, so a manufacturer 
of amateur radio or short wave listening 
(SWL) manufacturers used a loctal tube. 
They were not especially popular in 
amateur radio equipment; RME was the 
biggest user of Loctal tubes. 

Radio Manufacturing Engineers 

(RME) Starts Loctals in 1941 

RME began using Loctal tubes in 1941, 
five years before Hallicrafters picked them 
up and five years before Collins did, also 
in 1946. The RME model 41 general 
coverage receiver used eight Loctal tubes 
in all positions except the rectifier tube 
which was a type 80, four-pin tube. The 
model 43 appeared the same year using 
the same tubes but adding an S-meter 
anda single crystal filter. In 1945, quickly 
after the end of World War II, RME 
introduced the (not surprisingly) model 
45 with the same tube compliment and 
features as the model 43. In 1947, the 
model 45 was upgraded to the 45-B that 
added an octal voltage-regulator tube. In 
1946, the model 84 was beginning the 
transition to more modern tubes, it and 
the 1948 84A still used Loctal tubes but 
switched the type 80 rectifier toa 5Y3GT 
octal tube and the audio tube used was a 
6G6GT 

The 1952 RME 50 was the first RME 
receiver to stop using Loctal tubes and 
switch to miniature tubes and a 5Y3 octal 
rectifier tube; it retained the octal voltage 
regulator tube. The RME 69, from 1935, 
and other receivers in this family, 
including the model 70, never used Loctal 
tubes. After 1950, none of the new RME 
receivers used Loctal tubes; any old 
designs continued unchanged as to tube 
types. Once RME moved to miniature 


July/August April 2023 A5 


tubes, the use of Loctals quickly ended. 

Hallicrafters Receivers Used Loctal 

Tubes from 1946 to 1965 

The 1946 Hallicrafters SX-42 used 
four Loctal tubes, a type 7F8 as a mixer 
and tunable local oscillator, two 7H7 
pentodes as the FM IF and FM limiter, 
and a 7A4 as the beat frequency oscillator 
(BFO). The 1947 model SX-43 used a 
7F8 as a converter (mixer-oscillator) and 
no other loctal tubes. The 1948 SX-62 
Globemaster receiver used a 7F8 as a 
mixer-oscillator (converter), 7A4 as a 
BFO, and two 7H7 pentodes as the third 
IF and EM limiter; the later SX-62A and 
SX-62B, until 1963 and 1965, only 
retained the 7F8 and replaced the other 
Loctals with octal tubes. None of the 
Hallicrafters transmitters used loctal 
tubes. 

Collins Uses the 7C5 Tubes in 
Transmitters 

The Collins 32V-1, 32V-2, and 32V- 
3 amateur radio CW-AM transmitters, 
covering 80/75 to 10 meters, used loctal 
7C5 tubes as frequency multipliers. 1 am 
guessing that Collins used the 7C5 over 
the similar 6V6 or 6K6 octal tubes because 
of the slightly higher power-handling 
capability and its slightly better high 
frequency characteristics; they probably 
did not want to use the physically larger 
and more filament power-hungry 6L6 
tubes. As far as I know, Collins never 
used Loctal tubes in any of their receivers. 

Hammarlund Used Loctal Tubes in 
1947 Transmitter Products 

The model 4-20 CW transmitter, 
covered 80 to 10 meters without 15 
meters, which was not an amateur radio 
band until 1952. The 4-20 used four 
Loctal 7C5 tubes as the crystal oscillator 
and frequency multipliers and a type 805 
tube in the final for 20 watts input power. 
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The 4-20 cost $120.00, covered four 
bands with 20 watts input power, hence 
the name. 

Hammarlund also sold the model 4-11 
AM modulator for use with the 4-20 
transmitter. The 4-11 used two type 7C5 
Loctal tubes as the modulators; it included 
a speech amplifier so it could use a quality 
crystal or dynamic microphone and also 
had a built-in AC power supply. 

Gonset Used Loctal Tubes in the 

Commander Transmitter Starting in 
1952 

The Gonset Commander first appeared 
in 1952; it operated on 160 to 6 meters 
with a 6146 in the final on CW for 50 
watts input power and 35 watts on AM 
using a pair of 7C5 Loctal tubes as 
modulators. The early Gonset 
Commanders used 6AQ5 tubes as 
modulators but quickly moved to the 
7C5 tubes to provide more modulation 
power. The power supply was not 
included; the Commander could be used 
for mobile or fixed service with the 
appropriate external power supply. 

Johnson, Globe, Heath, Drake, 
Swan, Galaxy, and Others Used no 
Loctal Tubes 

Loctal tubes were not very popular in 
general; they did not find their way into 
a lot of equipment. The biggest user of 
Loctal tubes among the amateur radio 
manufacturers was RME; they used Loctal 
tubes except for rectifiers in most new 
designs from 1941 to 1950. Collins only 
used Loctal tubes in the 32V series of 
amateur radio transmitters. 


ENR 
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AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 

Antique Wireless Association AM Net: Sunday 1600 during EST, 3835 kc; Sunday 1800 during DST, 3835. QSX Joe, 

W3GMS ; 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 

50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 

40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-04002 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT. Also try Sunday 

morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 

Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6-8 PM in the East, 7 PM Central 

8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (W 9DCQ), Bob (W4WTO), 

Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 

3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 

Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET’ 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 

Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 

KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 

Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 

QSX John, K9KEU. For info email N9CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PMET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 

MOKAM AM ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 

Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +QRM. Net Control Operator Rotates. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tuesday Evening Swap and Fellowship Net, 3885 @7:30 ET/6:30 CT, time varies depending on 

propagation and amount of daylight. QSX Sam (KF4TXQ). Morning Coffee Club Net, 3885 @7:30 ET, 6:30 Gl 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User's Net: Sun 1600 ET 14.293Mc. +/-QRM Op rotates: Bill (W4WHW), Jay (WB6MWL), Duncan 
WD5I ack (KGSGP). Tech Nets: Wed 2100 Z 14.293Mc. +/-QRM Op: Jack (KG5GP Sat 1400 ET 7.242Mc. 

+/-QRM Op: Stu (K4BOV), Bill (W4WHW) 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 

intage Radio Brass Pounders Net: Saturda : ary (W8KM) or Carl (W2IQK) 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), Andy 
(WB@SNE) or Al (W8UT), Roger (KD7HH), and Mike (N 6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 ke +QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 kc (+25 Kc) @ 1800Z. Alternate 3760 ke, +25 kc. QSX Dave (VA3ORP) 


Electric Radio #398 July / August April 2023 A7 


The Antique Wireless Association Amplitude 
Modulation QSO Party: 
September 30th and October Ist, 2023 


By Joe Fell, W3GMS 


wa3gms@gmail.com 


The AWA Amplitude Modulation QSO party brings awareness to the AM mode by 
hearing lots of AM stations on the bands. Any transmitter, vintage or modern that 
operates AM may be used in this event. 

As with all AWA “On Air” operating events, you do not need to be an AWA member 
to participate. The new September time slot worked great last year and participation 
grew! 

I am always amazed at how many stations I work tell me this is their first AM QSO! 
Be patient with the operators using AM for the first time on their contemporary rigs. 
Typical setting for a 100 watt rig SSB rig is to set the carrier to 25 watts maximum and 
then adjust the audio gain for the correct amount of audio. One of the goals of this 
event, is to recruit more operators into the wonderful mode of AM. 

This event has some of the friendliest people you will hear on the air. Your will notice 
a nice relaxed format where people often chat awhile before moving along to the next 
QSOs. 

Even though we have suggested frequencies, spread out on the bands to cause less 
QRM. There are score multipliers based on the power of your transmitter. If you have 
a great antenna, it pays to turn down the power! 

W2AN will likely be on from their new ham shack at the AWA Museum operating 
one of their big rigs. You may also hear the James Millen personal rig from the AWA 
ham shack. Our mid-western station operating as W2AN will again be Ron, W8ACR, 
who is also our event coordinator for this event. 

Bands: 160, 80, 40 and 20 Meters 

Frequencies: On 160 meters, 1.880, 1.885, 1.915 and 1.945. On 75 meters use 
3.830 and 3.890. On 40 meters, try 7.160 and 7.280 to 7.295. On 20 meters, there 
is 14.286 and 14.330 to 14.340. Be aware that 3.870 thru 3.885 is a very popular AM — 
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This beautiful transmitter has been used by Val (WOLPG) 
in the AWA AM QSO Party. He originally built this 813 
transmitter in 1961 and later completed a rebuilt in 1961. 
Some of the original parts for this rig were given to him by 


Willard , WOLSC, SK. 


window in some parts of the country. 
Feel free to move away from this AM 
congested area! If you have a VFO, use it! 

Rules: Please send in your logs, even if 
you work a single station! Pictures of 
your station, including “Soapbox” 
comments are always appreciated. 
Details, including all the rules and log 
sheets to download can be found on the 
AWA website located at: http:// 


www.antiquewireless.org/ simply click on 
AWA Events followed by AWA “On the 
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Air” then Amplitude modulated QSO 
Party and lastly, “Event Details for AM 
QSO Party”. Remember to send in your 
log sheets, soapbox comments and 
pictures in high resolution jpeg format to 
our event coordinator Ron, W8ACR. 


LA 
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CLASSIFIEDS 


Advertising Information: Please Read 


Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system, ads 
that are not legible, or that arrive after the deadline! Not all readers use 
email, so include phone numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 
Electric Radio 
PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 
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MANUALS FOR SALE Military Radio 
manuals, original and reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Collins 20V2, | have an 
unmolested Collins 20V2 AM broadcast 
transmitter for sale, $1,200.00. Steven, 
W6RXK, 209-770-3263 Email 
stevenairola @ att.net 


FOR SALE: R-390A by E.A.C. good 
condition. Includes correct CY-979/URR 
louvered aluminum cabinet, N.O.S. tube 
set, manuals, a few spare parts, $600. 
ALSO, Collins R-388 good condition with 
repro manual $250. Pick up only please 
in Auburn CA. Mike, 530-210-1148. 


FOR SALE: Receivers; RME-69, 
Echophone Commercial, Howard 436, 
Mosley CM-1, National NC-98, Harvey- 
Wells R-9, Hallicrafters SX-71, National 
NC-125. NI4Q, POB 690098, Orlando, FL 
32869, 407-351-5536, ni4dq@juno.com 


SACRIFICE: NOS Eimac 3-5002Z 
transmitting tube in original box, $100.00 
plus UPS shipping UPS. Louis D’Antuono, 
WA2CBZ, 8802 Ridge Blvd, Apt C-2, 
Brooklyn NY 11209. 718-748-9612 AFTER 
6 PM Eastern Time. 


FOR SALE: 2 - 10’ x 20’ Storage Units, 
Includes Johnson Viking Kilowatt desk 
and pedestal, Hammarlund SP-600Jx, 
2-R 390As in rack on wheels, Hallicrafters 
S40B, SX43, S51, SX42, 3- SX100s plus 
10 more, National NC183D, NC-300, 
NC45, Heathkits- TX1- RX1 Nice! + more. 
B&W 5100B, RME- 6pcs, 10-12 matching 
speakers & large box of manuals, Test 
equipment Tek TM506W/plug ins + 7 
scopes & lots of misc test equipment, 
several military pieces, several Motorola 
commercial rigs, and much, much more 
misc parts. $6,000, Pick up only in Albany, 
OR. Call Jim 541-619-2787, Leave 
Message 


oe W5SWL Electronics | 

Premium Quality | 
RF Connectors 
Order Direct! 


Wide Selection of Connectors 


eUHF &N 

eBNC & SMA 

e Mini-UHF & FME 
eTNC&C 


* MC MCX & MMCX 
*QMA SMB & SMC 
* DIN & Low PIM 


e Reverse Polarity 
e RF Adapters 
¢ Bulkheads 


And Much More! 


¢ Dave’s Hobby Shop by WS5SWL 


¢« Ham Radio Gadgets 


e RF & Technical Parts 
e New & Surplus Materials 


Order at www.W5SWL.com 


Ships Fast From The Arkansas River Valley 
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NEW EXPANDED THIRD EDITION 
@ 


A GUIDE TO THE 


AMATEUR RADIO PRODUCTS , 


CHUCK PENSON, WA7ZZE 


“A major revision...much more detail... 
scrubbed for accuracy... will definitely 
have a place on my reference shelf!” 


— Chas Gilmore, W8IAI, Heath Company 
Executive Vice President and General Manager (Ret.) 


(/ ) More than 300 products 


(/ ) More than 1,000 photos 
and diagrams 


(/) 426 pages 
(/) 14chapters 


FOR SALE: BC-604-C FM transmitter, 
20.0-27.9 Mc. 10 channel push button, 
less xtals and dynamotor. Was found in 
Grandson’s attic of older house he just 
bought. Was in Weatherproof container 
dated 1958. Used in Command cars and 
half-tracks. Includes TM-11-4034 manual. 
Weights about 53 lbs. Not economical to 
ship. Can furnish free lodging for 4 if you 
and drive. Asking $90. Bob Lackey, 
W4QBE, 1252 Worley Creek Rad, 
Lakemont, GA 30552-1612, 706-782- 
3670, call 706-490-0052. No email. 


FOR SALE: Transmitter, BC-653-A, good 
condx, needs some restoration. $100. 
Pick up or you * ship, 120#. Pics available. 
DY-96 28V dynamotor for BC-653 good 
condx. $50. 26#. Dave WB7WHG, Bend, 
OR. wb7whg @arrl.net. 


FOR SALE: Signal Corps Jack Box BC- 
366 $60.00 including shipping to Conus. 
Bill, WB4KFO, 
bluemax107 @hotmail.com 


FOR SALE: Tubes. 4CX-5000A Econco 
Rebuilt , $475. Also GL-862 collectors 
tube, large , $1200. Steve, 708-243-7713 


52 Electric Radio #398 


FOR SALE : Eldico 100-F HF transmitter 
and the matching 1000-F amplifier in 
working and good cosmetic condition. 
They are heavy andcan’tbe safely shipped. 
I’m asking $1000 for the pair with 
manuals. There was a recent article on 
this gear in Electric Radio. I’m in the 
Houston, TX area. Email n5ama @att.net 
for pictures. 713-417-5959 Thanks, Tom 


FOR SALE/SWAP: Collins 30W clone 
parts including engraved Formica panels, 
meters, knobs, chassis, power supply, 
etc. Email for details. Gary, 
K6GLH @volcano.net Phone/text 209-4 18- 
4741 


FOR SALE: | am downsizing and must 
move my vintage equipment; tell me what 
you need. Bob, WA4SOX @ AOL.COM 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52 and 
TR40M tubes. John H. Walker Jr., 13406 
W. 128th Terr., Overland Park, KS 66213. 
PH: 913-568-7057, E-Mail: 
jwalkr83 @ gmail.com 
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FOR SALE: Restoration Labels for vintage 
gear. Https//:www.linearamplifier.info. 
Use ERMAG for a 10% discount. 
Sales @linearamplifier.info 


ANNOUNCEMENT: AF4K Crystals is back 
in business! Steve WD8DAS is now 
supplying ready-to-use radio crystals in 
FT-243, HC-6, and other holder types. 
Visit the website http://www.af4k- 
crystals.com/ 


FOR SALE: ZenithTransoceanic,1950s 
and 1960s, and old transistor radios. Call 
or write for free list Roger Simmons, 804- 
642-2076, POB 224, Gloucester Point, VA 
23062 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. K1TLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Gulf Coast Area: Good 
condition Tube Era Transmitters & 
Amplifiers by Mackay Radio, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.arz.com/ 
db/W5JV . Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 Email: 
W5JV @ hotmail.com 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and LLOX. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn@gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 
FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 
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DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches,WA2DVU, Cape 
May, NJ. 609-425-8651 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittps:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
andinfo on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 

WANTED: Harvey Wells R9 receiver in 
working condition. Doug, WBSIRI, 
Paradoxhouse@gmail.com, 281-435- 
7227 

WANTED: National NC-270 or NC-155 
Cosmic Blue receiver, and matching 
speaker. Scott WASWEA, 


wa9wfa@ gmail.com, (651)-315-3574 
July / August 2023 53 


The Collins 75A-4 Handbook 

This is anewly revised and expanded 239 page bound book, professionally printed with 
a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 

Itincludes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 


Comptes by Efeca 
Facio Magazine 


720-924-9475 
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AF4K Crystals is Back! 


In-stock crystals for vintage equipment, 
homebrew projects, restorations, and repairs. 


www.af4k-crystals.com 


FT-171 
Crystals 


WANTED: WWII BC-729C Antenna Tuning 
Unit. Bill, WildBillIKOIKP @aol.com, 303- 
229-4611 

WANTED: Navy VLF receiver R-1449/wlr- 
6(v) repair info. Schematic etc. 859-441- 
9684 jkimc20b @gmail.com 

WANTED: TMC TAC-1 antenna tuner. 
Easily identified by presence of two RF 


ammeters. Chris kc9ieq@yahoo.com 
815-508-1212 


Order @ kk4pk.com $140.0 
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Works With Nearly ora Pe ceen Or Beculaitransediven 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT AVFO ¢ IT IS A DIGITAL READOUT 
0 + $15 S/H Custom Cables Extra 


Crystal Sockets 


| Drake © 
| Collins | 


WANTED: Any condition “Western Electric” 
tube audio amps, speakers, transformers, 
vacuum tubes. Toshi Yamada, 7107 175th 
PL SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


WANTED: Plastic dial escutcheon for EF 
Johnson Courier amplifier. Chris Farley 
KC9IEQ@yahoo.com 815-508-1212 
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WANTED: Manual for Ferris Model 32D 
Radio Noise & Field Strength Meter. 
William Van Lennep, Pepperell, MA01463 
anaps4 @verizon.net, 978-433-6031 
before 10:00 PM Eastern time. 


WANTED: National R-100 2.5 mH RF 
chokes. | need three or four. Thanks! Gary, 
AF8L, gsteinbaugh@ yahoo.com. 


WANTED: Watkins Johnson DMS 107-1 
manual and/or data sheet. Al Royce 951- 
734-062 oscar873@ aol.com 


WANTED: Hallicrafters SX-115 project 
receiver and parts rig, HT-32B project 
transmitter and parts rig. No museum 
pieces. Steve, KC5TFL @ yahoo.com 716- 
257-3411 


WANTED: Schematic or any information 
for Hallicrafters test meter, model 1002. 
Uses 6 tubes. Randy Long 18606 CR553A 
Ellington, MO 63638-8408 
rlong@mcmo.net 


WANTED: WWII BC-929 radar scope top 
price paid ! STEVE B, 708-243-7713 


WANTED: A working R-220 receiver at a 
fair price. Dean, 
deansoderling @ hotmail.com 


WANTED: Radiovision Commander 
Receiver. Rob @robvi3@ gmail.com 


WANTED: Transmit/receive relay for a 
National NCX-3 transceiver. Contact Marv, 
W7FON, mmurray @ peak.org or 541-929- 
3543 


WANTED: Lafayette HE30 receiver in good 
operating condition. Ed, WA7DAX, 801- 
598-9217 


WANTED: Someone to repair my Sony 
Earth Orbiter multiband portable radio. 
Send approximate reasonable fee 
amount. WANTED: Allied Knight-Kit V44- 
VFO in good working order. Please write 
to Tony Stalnaker, WA4LPU, 48 Reid Place 
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Rd., Thomaston, GA 30286 


WANTED: Vacuum Tubes! https:// 
linearamplifier.info/buying-tubes/ Thank 
you! Mark Gorge K8FZR 


WANTED: US Navy Ship’s Clock for the 
USS Wisconsin BB64 Radio Shack 
N4WIS. We would like to obtain a Navy 
ship’s clock for our radio shack on the 
museum ship USS Wisconsin BB64. We 
are a 501C corporation. Contact Bill 
N3WM 410-790-6072 
n3wm @yahoo.com, Thank You! 


WANTED: Collins 55G-1 LF/MF 
Preselector for the Collins 51s-1 receiver. 
Swan 600-R 0.6-kc BW, 5.5-MHz fc, CW 
crystal filter. Swan SS-16B 16-pole 2.7kc 
crystal filter. Bill, 850-658-2447, 
nidf@ bellsouth.net 


WANTED: Listen for KB6BKN/B CW 
beacon on 50.0628, Send reports to 
kb6bkn @ gmail.com 


WANTED: RETRO-75 AM Transceiver. 
Part 15 AM broadcaster Transmitters like 
Hamilton & Procaster. Jim, KSSOH, 281- 
351-7350, email: k5soh@aol.com 


WANTED: Communications Product #88 
High Voltage Ceramic Bandswitch. Marvin, 
N4NY, MarvBeach @windstream.net 


WANTED: Repairing HalliSX140. Seeking 
working S-Meter and FT243 Xtal 1650 KC. 
Ken Ketner, KA5ELD, 4305 93rd St. 
Lubbock TX 79423. 806-786-2070. 


WANTED: Hallicrafters S-29 Sky Traveler 
or S-39 Sky Ranger any condition. Bill 
Higgins, 281-755-2479, 
KD6DOZ @ gmail.com. 

WANTED: Listen for K7RA/B CW beacon 
on 28.2833 MHz. Send reports to 
K7RA@ARRL.net 


WANTED: Ceramic coil-forms or coils for 
rewinding. Miller 4500-4 and Cambion 
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1538-4-3. Must have white coded slugs. 


Steve KZ2L, 716-257-3411, 
KZ2L @ protonmail.com 
WANTED: Archer Globe _ Patrol 


regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 


WANTED: Manuals and information for 
the AN/GRC-66 tropo scatter microwave 
equipement from the ‘60s.Reliving my 
Army days! Mike W3MCH 
mhutnick @ ptd.net 


WANTED: Help!! ETO Alpha 86 warms up; 
won't transmit. Display shows 2.2 kV, not 
3 kV. Can you help? 
db_cunningham @ hotmail.com 


WANTED: Tube Type CB Radios for my 10 
Meter Conversion Projects. Ed, WA7DAX, 
529 E. Moss Creek Dr, Salt Lake City, UT 
84107 801-598-9217 

WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @ aol.com 

WANTED: Hammarlund HX-500 bezel. 
Alan, K6RFK, alanchandler @ frontier.com 
425-483-7134 

WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 
WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 

WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @tusaconsulting.com, 
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WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: Teletypes for WWII museum 
working display. Models 14/15/19, WWII 
military versions. Low cost, donations 
near Colorado? Wayne WB4OGM, 
hwhall@compuserve.com, 719-574- 
5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-211, C-251A, C-279A, 
C-800, C-802, C-849, C-852, Water 
Cooled Triodes such as C-207, C-858, 
etc, Air Cooled Rectifiers such as C-249A, 
C-357A, etc and Water Cooled Rectifiers 
such as C-214, C-237A, etc. Jim Stitzinger, 
WA3CEX, 23800 Via Irana, Valencia, CA. 
91355 818-519-4419, jstitz@pacbell.net 
WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 
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EZ Hang Antennas is now part of NI4L Antennas & 


Electronics, LLC! 


In addition to the traditional EZ Hang Square 
Shot kit, now the Hyper EZ Hang Kit and the EZ 
Hang Euro Kitare available. NI4L also offers many 
types of antennas, baluns and antenna accessories, 
plus many radio accessories such as radios, 
capacitors, and solar equipment. The EZ Hang 
square shot will clear a 100-foot tree with ease. EZ 
Hang kit is $99.95 + shipping. The EZ Hang comes 
with a one year limited warranty. 

The new web site is www.NI4L.com and it is 
well worth a visit to see the entire line of equipment, 


NI4L Antennas and Electronics 
3861 Mount Olive Church Rd. 


Moravian Falls, NC especially practical antenna designs! 
28654 
Call Today! 828-738-6445 , | 
WANTED: 1930's civilian airline radios Hicksville, Baldwin, Little Neck, 


air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, Rl 401-377-4912 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
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Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. — 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 

WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
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WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 

WANTED: Your Hallicrafters SX-115 serial 
number (six numbers after 115002) for a 
production analysis Bill, 
ke7kksd@gmail.com, 605-393-7305 


WANTED: Meissner BFO coil number 17- 
6753 for a 1947 Radio Handbook 
homebrew ham receiver. Gary, WAQIYF, 


garyhenmani000 @yahoo.com, 812- 
689-5082 


Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 570-672-7300 


Check out our website and download latest catalog. 


WANTED: Mod transformer for Collins 
30K-4 or 30K-5. Phone 677-0316-00 Jeff, 
WB6ZBX, 559-916-3311 vce.lab @ att.net 


WANTED: Small RF AUDIO knob for a 
Hallicrafters SX-115 receiver. This is the 
small one with seven sided black front 
and 0-10 on the silver part. Other SX-115 
parts also considered. Gary, K5JWK at 
gharmon @idworld.net or 210-657-1549 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD | 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 

Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” 
(used with the permission of 
Classic Radio). The T-shirts 
are 100% cotton and come in 
Small, Large, X-Large, XX- 
Large. The color is slightly 
lighter than the cover of ER. 
$27.00 delivered, $30.00 for 

XXL. 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2............ SS - Sener siseit once sscsscccsccceseee 4 HOULS, $89.95 
Collins 75S-3 and 32S -3..........ccccsccccsssccssscccsssccscssceseseeee 2 MOULS, $89.95 
Go) Wiha t- 3610) Has Ee een NINN ee Ce i i foiih G8 
COLLINS BO S21. o.oo... cccccacecaceccescesccssccbcoceosatsssecestdceseecenecenit a nas as ae maens 
Collins K WS 1.............cccsccsccscccccccccsscceccnccerccestccscecctonsce DIO UN EE Hite tEeES 
Collins 75 AH4 ocs.cciicccccsceccctcoceccccccscecccscsccesscvcccncecceucdeccen 2 Ulam aamnmnanES 
Collins R-390A 2.0... cccccccccccccccccccccccccccsccccsccccceeceee/ MOULS, $109.95 
Collins R-390A Addendum. .............cccccssssccccccsscscsscceeeee MOULS, $49.95 
Hammaarlund SP-600JX....................ccccccccerererrererrrreroreeet NOUS, $89.95 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 

Before ordering by mail, please contact us to be sure 

your DVD is in stock! 
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“AND 


ELECTRON TUBE 


EQUIPMENT 
by Gary Steinbaugh, PE, AF8L 


Make Your Own Tube Testers 
and Electron Tube Equipment 


Gary Steinbaugh (AF8L) is an ER con- 
tributor and a professional electronics engi- 
neer that enjoys working with electron tube 
equipment, and who realizes that just be- 
cause the technology is now “vintage” does 
not mean that it’s not useful, lots of fun, and 
can provide an opportunity to learn a differ- 
ent side of electronics. The book is specifi- 
cally written to explain what a tube tester is, 
how it evaluates a tube, and gives examples of 
tube testers that can be built at home by an 
experimenter of average ability. It’s written 
in a friendly manner, not “stuffy” like a 
college text. The author specializes in power 
supply construction and there are several 
excellent projects. The power supply projects 


are not simply uninspired contraptions built on square aluminum chassis, but are 
reminiscent of some classic 1950’s projects in Bill Orr’s Radio Handbook. An example 
is the “Dual High Voltage Regulator.” Another project describes three fully functional, 
one-inch CRT scope projects built into beautiful clear acrylic cabinets. There has never 
been so much good, practical construction information in one place before. It’s like having 
a master craftsman working beside you and ready with advise. In 222 pages and 18 
chapters, many fun and useful projects are described. There are many color pages 
throughout the book, making it sparkle. See the ER Bookstore for ordering information! 


A new Upper Midwest morning AM 
roundtable is on 3825 ke at 1500Z or 
9AM CT. It is a push-to-talk AM round 
table that usually starts at 9 am central 
every day of the week. Technical topics, 
home brewing, and boat anchor talk can 
be heard! 

NOTICE: Join our vintage amateur 
radio restoration group at:https:// 
roups.io/g/Vintage-Amateur-Radio- 
Restoration 
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NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


Vintage SSB 75m net. Been going for 4 
years, called “Terry’s Tube Time” Meets 
(starting after the Nov. time change until 
early spring) Sundays on 3840Mhz LSB 
at5:00PMCT.Focusis ontube type and 
hybird SSB rigs. Coverage upper 
midwest and mountain states. Thanks, 
Bill Kipping, ke7kk 
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ajecttic Radi, 
Bookstore 


—ELECTRIC RADIO BACK ISSUES— 
e All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

© The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $10.00 Shipping 

e Special Deal on Any Four Years(Or Any 48 Issues): $125.00 + $11.50 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium”) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
Yc aber Beebencioee se uibahagvassedtesendeessudbaccs sGueaeyseset say enevsabstsketwW gens tees Aut ez Stel ne enrsaeR $42.95 plus $7.00 Shipping 


—COMPENDIUMS— 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 


ere kT Y CRS CaM Or OWT O ENC Mt eer nek a tad, oh $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping 


— BOOKS — 
A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising.--------------------------------------nnnnnn nnn nnn cnn nnn nnn nnn nnn nnn nnn GE $29.45 
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Hollow State Design, 3nd Edition: This is Grayson Evan’s (KJ7UM) wonderful book that has everything 
you need to know for working with vacuum tubes in one 333 page, high quality volume! 
naa RED, Te Rie Ys ead Ee ch ee celal Mate hes gach ha « sav aN edivalitien deren benenal sary aae sek thiatinguh nas cetmeeae « $39.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


He net ERE RMON OOL OT ie. | cies vases st candies  cdvieeesoz-cs.@escdddcap Mayen Aasigaed-> naan csssernveuscbaysecasdnestn $36.25 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis -----------------------------------------c0nnncnnnnncnnnannnnnnconans $26.95 


Shortwave Receivers Past & Present: This book has been discontinued and is out-of-stock. 
Sviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio and 
his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of Electric 


Radio and is an all-new reprint from Bruce’s original fileS. ----------------------------------0----enanananennnnn $34.95 
Tube Lore II: This is the expanded, revised, and useful new edition of Ludwell 
Sibley’s classic book all about VACUUM tUbDES!..........ccesecceeeeeeeeteeeeeeeeeeeeneeeenneees $34.95 


Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACCeSSOrieS----------------------------------n nn nnnn nnn nnn nonce nn nnn annnnnannnnnnnnnnnnnnnnnnnnnn ns $37.95 


Shortwave Receivers Past & Present: Sold out and no longer available. 

Both volumes of Practical Radio Repair are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: Currently not available. 

Both volumes of Crystal Clear have been discontinued by the publisher. 

Tube Testers and Classic Electronic Test Gear has also been discontinued by the 
publisher. 

A. Atwater Kent has been discontinued, we have 1 remaining copy. 


Ordering Information: 


Before sending an order by mail, please contact us to be sure the book is in 
stock. Books are usually sent by USPS Media Mail. All USPS rates increased 


October 2021, overseas shipping is extremely expensive. 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because of 
the extremely high fees we were being charged and burdensome restrictions 
placed against our web site from an overseas oversight company owned by 
the banks and credit card companies.) 
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Tube Lore ll 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 


After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (! ! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 


TRIALS AND ERRORS: A New Column 
on Front Page of QRZ.com. Radio 
innovation, product reviews. No YouTube! 
Dave, W7DGJ 


WANTED: Presenters for the Boat Anchor 
Forum of the Long Island CW Club 
(Longlslandcwclub.org) needed on Zoom 
every Saturday at 1pm EST. Any vintage 
gear topic or referrals/leads welcome. 
Please help as it’s difficult for us to find 
speakers after 63 presentations. Please 
contact Howard, WB2UZE,_ at 
wb2uze @yahoo.com. Thank you. 


WANTED: Mosley CM-1 Info: S/N, IF xfmr 
date-code,and black or white face. Photos 
appreciated. Dave WA6VVL 
daveishmael @cox.net 
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New Swan Net! All Swan, Cubic, and 
Atlas gear welcome. Skip, K6LGL in 
NCS, net meets Saturday Pacific DT 
at 7:30AM, 3896 kc +QR\M, also Sat. 
Pacific ST same freq and time. 


The Midwest Classic Radio Net “pre- 
net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callis nowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 


ANY 
. 
I 


s 
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‘Subscription Information 
| Now Published Bi-Monthly 

_ The Electric Radio mailing date is posted at www.ermag.com. 
Rates for 1 Year, 6 Issues, within the US: 

1st Class Rate: $30 (mailed in envelope) 
Periodicals Rate: $25 


Rates Outside the US, 6 Issues per Year: 
Canada : US $54 
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Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a 3 inch front brim. 
The background color is khaki, and 
the ER logo is embroidered in 4 
colors, not printed. These hats will 
hold up for a long time. 


$26.00, Priority Shipping 
Included 
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